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(57) Abstract: At an edge timing of a system clock output from a DUT, a recovery clock synchronized with the internal clock 
having a higher speed than the system clock is acquired. A semiconductor test device includes: flip-flops (21a to 21 n) for inputting 
the system clock of DUT1; a delay circuit (22) for successively inputting a strobe delayed by a predetermined timing interval to an 
FF (21) and outputting the time-series level data; a time interpolator (20) having an encoder (28) for inputting the time-series level 
data output from the FF (21) and encoding it to position data indicating the edge timing; and a plurality of registers (41a to 4 In) for 
successively storing position data from the encoder (28) and outputting it at a predetermined timing. The semiconductor test device 
further includes: a digital filter (40) for outputting the position data from the register (41) as a recovery clock and a data side selector 
(30) for selecting output data from the DUT1 by using the recovery clock as a selection signal. 
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a» & atj $^fc ^ n ^ ^ x^wtjt 5 ^^ ix-vi^-* i txr#, 

10 fcttfj£;h,5;:fcK:fc5o 

721a~21 n^fetHTj^tb^NF^lJ^^^T 2 — ^{i N si^SHr 2 3 

(cA73$tv5o 

15 4, 2 5S.tJ«OR|lli8S2 6^ttlt©#tl/^^ 2 7 a~2 7 n^ATJ^tl, 

2 7 a - 2 7 n j&» fo J±J7J ^tbS l^/Uf* — * fit, ^ U^Vf*— * tfiyrrtOtt 
±^9x5,^ (fg — £>AND|hIB&2 4<7J>J±J7j) > (D^Ttf 5 9 ^ y Wfy 
(fg-<£>AND[Hj&2 5<D|±|7j) > ®i:"b-b^ 9RXfittT& V <DW3o<D*-y i? 
20 (ORIH1&2 60t±i7a) * OV^ttd^^^f^^Sr^f V^</^9*'-^fcU"CW 

**3x 7!)5-7 , «7P y ^ 2 1 a ~ 2 1 n ^bttlTJ £*bfcR#^IJ<£> 
30 ^©t4^ns/^i|©tl/^^3 O^ATa-^— ^^UTATJ^^ ?*y 
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?<Dffltf— St^©^^4 1 a t£A;*J<**L5 flg#c % 
©1^**4 1 b~4 1 nfcA^&ftSo 

£1\ tlf^^ft ^5/^mHIj^4 2^A^^tv, ^>y^(7)#^S^ttl^ 

Lt, ^5/^t±SllIS&4 2frbmtl&ti%4*-?Mm-f=r$:At)'tZ>Wr& (12 
HK^-fCDEdge Sync Mode) i?-f A-f — V— ? 2 0 (DMM\e\& 2 2 
d» ttS^J £ * h ^ —^it^A^Jir^m^ (ID C < ©Continuously Mode) 

©Edge Sync Mode £SgBR£ frfc^lUi, ^^0^4 2^^v=i— ^ 
2 8 ^£><£>{&ffi7=— * £A;0 LTx y S?O^T«6**ftW U {iff^— >;/ ^35 
t^ffl$tbfc#^«, ftfu^(DW^^4 1 a}^^~^/Hf^A^i-So ^ 

-^LT, ^5/^^1111^4 2«, /Wf-4 2 a Sr^LT-f ^—zfMt^r^: Y V 
^Ivl^ftt, r<D b y ^f#^#V^^ 4 1 a~4 1 nta^ltT, ^-W 
v^4 1 a~4 1 nfcWtiHZtlX^^Zi&M'f— * Srffi^ £i3r5„ 

rtU-<fc<9, ^-f A-T^^— — ^ 2 OT^^^lM&ff^-*^?^ ft 

hteZQLWr-* k VXUi?X#4 la~4 1n^ MUk, feWi, mtltStl, & 

— £\ ©Continuously Mode tm$l&tltz.iB&ia^ v ? ^tBlHlSS4 2T» 
(Dzny^tti^M^^^^ W***4 1 a~4 1 n P^Mls?— 

30 ^Lt, #^^4 1a~4 1nm ^ ^ o y ^ ©tEf^-^ 
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5 ©Continuously Mode {ifi^— ?<D^y i^ffiGD^^ftJ 

fc>fei\ aSME^2 2£)* hp- z?<n$^ ^^^X\ %*y?$:7tfr$L 

mff— ?&m$i&}fcftt>&fcs #1^**4 1 a~4 1 nt£*&$3, ttJ^J^^^o 
1/^^ 4 1 a~4 1 n^bW#£;ftfd^X~*te> WfitllfcBIIIi&4 4 

10 ^Lt, 5tf>H0#?U;iJ: <9> s P^I«#ttJlHll^4 4^fetli 

^3$H5 s P^HB:^rW^i"-5^ (©Smoothing Mode) , t|fl^0V^^4 1 a 
^fetB^^tv^^g^-^^^r^^^ffl^i-^^ (©Sampling Mode) *S«1 9 

5: ^^EH]5g4 MMl/v 5 ^^ 4 6 a ^te3to£;ftTV^-fe 5/ h 

20 3 0M3SiRlf#£ LTA^^tl5rt^^5o 

£-f x K^O^-f 5^4 7 0§JfiCi 19 ©Direct Edge /^3SiR£;ftfc^lr£ 

W%\U.J%<n7V vzf > 707^2 1 a ©7- *£l&w-c, 

3 0^A^~*£ bTA#£;frs ffl^-^illl^-fe 1^ * 3 Of 
30 W\ ?vy?W<D^>*—?2 8frb<D#J$l'y j ?--#$:mft.it1§rbVX, ffl 
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- rtUC<fc9, ZL<D*£— K (©Direct Edge) f/M^^^r^^oy 

5 — ^e— K^3#^-f 5/^4 7 ©9J#K: J: tXDHold Edge #«RSJl4i, 
^py^lOf'f^^-f^ 4 O^btijT^ftS J? ^n-/^, ^-Y 

tLTA^$tl5 0 £ftK:.fc!K ffi^-^lllj©-^^ 3 0T?tt, fl^ffr 
7^/^4 0 "CBt#£ ft 5 ll^y^O'^ £it^tB Lt, D^^o?' 
10 9ftftfr*>v 9 S*4 ^ ^^TW^W^l <7)ffl#x-^i8tR$ft5o 

^ot, I^-K (©Hold Edge) ©^tlltt, ODRlr^^Wi 51- 

15 Sl2ia*^> ^^^rto^^— ^«^**feW**ft«BT3£«>»i^fMII[^*- 
^£J£tfc£ft, Jt*S»*#ffi2j£ftS. 

ft, W7/M^1©S§ (Pa s s/Fa i 1) ©Wfe&^TfrftS w fcfc 

5c -fft:b*>> ^^^3 0©ttl^i:W#ti:^- ffc-ffttfPa s s0|J^ 

20 ^-ifeOi^tttFa i 1 <Dmfe&T£tlZ>Z.bfcfzZ> 0 

mm\^ 9*y?m<D-te^?# 3 O-Cte, 7yyy-7n 5 ;7'2 1a~2 1n 
-t?J&#£ftfc^ n y ^ ©B#3B?iJ<0 WW?*—***, Wm^(Oy V yzf • 7 a 5/ 
^"2 1 a ©7*— *SrBftWC* Ps^fiao-feV'** 3 0 tCA^— 

LTA7j£ft3©T\ ?Vy?W<D±^?? 3 0*t»ri> ^ny^a^a-^ 

25 2 8a»k©{fc1R-7*— * (©Direct Edge) , X«7^>f S?*/K7 A 4 0 

y I) ^ p v t (©Hold Edge) Srili^f It, ^fA^nj/^ Sr^i" 

<r>ym&f—9 1 UTtti^^ftSo 
30 S&l 2fc:A2r?"S£fcT % ^^/^^.l©v'^7 i A^ny^^Bff^©W#1tt 
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m&tV—gc, ^— Ifc^ffiLT, ^f/^^l©^ (Pas s/Fa i 

5 [^ii^3 

[Hold Edge KOS^lfrfK] 

r p s/ ^ ^f>#P)tiS y !) ^ o y ^ Oi?^ ^ n y ^ o 

Ttti7J$tL5t±i^lT ? -^^^#1-a Hold Edge K<D«rttM£^-fif 

mti^-ftfmti&tizw&bte^x^Zo tot, *mtmm<Dimmtte& 

V vt\ D^y^P-^ £££J3 bfc Hold Edge i E" — K"T?fl*Sfe«:fT 5 *§^?fc 5 0 

Rise Edge #3B&UT& 9 . /W 4 O-Ctt, =cy^^m^ 

4 3 ^©Continuously Mode, ¥i£<fi£J#.X'f yf4 6 /^©Smoothing Mode, 
25 ■ S E- — KijO#:* 7 /5>S(DHold Edge b UT 5 (ff§ 1 IH#$0 „ 

^ a y 7Py7 p 2 1 a~2 1 nfcj;9, 4tfyh©^b 

p —-^X*? vy? <D±1b±& *?<D7>.im&ZM (SDR: Rise Edge) 0 

mm^mxn, z/xtj*?*??** "l" "h" uufcsiyw?^ 

30 4 try hcD^. hP- ~?<D3 \f y b g <D{£g^&#£*L£^3:^ UTV>3 0 
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;©^7i»^Py^lt *1\ 7Ps'7 p -70s'7 P 2 1a~2 1n|CA^^ 
tls m*Jf. "0 0 1 1" iXv "3" (DitMfrb "H" ) 

8T% tfy hgc "3" ItTfrrtiLW?-? "10") l£$F# 

v*— y M£ "3" Sr^-T^g^-^ "1 0" £&5o 

r Wfel7 i >- * 9 S9 As? 4 fls* 40©W^^4 1a~4 1n fcM#:A 

*f 4 ;V7 j ;V# 4 0 -C^, ^^0#^^f y^4 3 "C© Continuously 
10 Mode ^iltRLTfc^ ®Mr?—*<Ox.v ^S^ffl^ttS^^^^e^- 

^41a~41 ntett, *tuI£<D 1/^* 4 1 a^bUR^ Ify hgc "3" £ 
^-r^gy*-^ (Mx.fi "10") jft?«HPft, m^^^^o 

f-f^/V7^;^4 0m ¥^ll§lf^yf4 6^ Smoothing 
15 Mode %m$lVXh<9, nm<n^*?fr i btiit}£tlZ> n^O&gx— ^<£>TO 
fit^ttJ^tt. ^(D^lit^y hiS: "3" tr^-f "1 0" ifimtliStlZo 

-&^Jfco-C*5t>s *HE^O|fcflt7*— ^tt^^.ti "10" kteZo 
20 ^LT, ^ <D&f r-^ ^ y p y ^ i tTW^ ^A/fy^- 

5, -7°. 7Py72 1 a~2 1 n^Jm£tlZ&$&l : 7 s 'U X 1 <0ffi;&7*— 

i:tt, i2ii^tJ;5^ !)^Hn^»«iO" (If y 
"3") m^i-5A^»0^^^^^ny^<D^^^T*jl4R$tL (ft* 
%m>t0 > -feV-^^3 O^feBf^© "H" Xtt "L" Ox-^^tB 

30 jj£tbZ,^k\Zt£& 0 
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fcO&flMBfcJttRS*^ (l2 0l!lS%t Pass/Fail) [H^L&V^ 
7 ai-r /HS?#M * P tefBtft $ £ £ ft So 
[Hold Edge H] 

5 fci^ % 2 if* bfc Hold Edge K"C\ * n y ^ fill y SHr 2 

3%®mz-zw&(omMm&, m3mRz$%4m*mm^^m.wirz> 0 H3Hi 

S.^4l2l«, I2it^i, Hold Edge K©*bfW***i-f&*BlT?, $ 
3 B9tt* ^ y $*fe 1/^^2 3 O^e— K £ LT SDR: Rise Edge <Sr®& 
£4Bltt« DDR : Both Edge ^ittRWt^T'fcSo ft*3. »3E, II 4 13 

ai^ft t> #^lT> H— (^ANDtHS&2 4^>W^J^51^-rS t (SDR; 

15 Rise Edge) „ WN&f*^ * 1 <D*SXT&9 n y ^ (D3fc*>_h^ $ m y v?<£>*^ 

(D l -^-Y ^yVg Jvl4oV^X N ^n^© "L" "H" tcfc&^y&f'f ^.is? 
^ 4 if y b<D^ hn-y© "3 fcfy b g" <7){&ff T*®tf§ £tb& bt£^X^ 

20 •=£ UC, £. © " 3 If 5/ b @ " Sr^rf #Bt*-* "10" >^^;V7 W 

Z<D&?\^ ^yi?±U## 2 3-CSDR : Rise Edge 7&m&l£tl2> t s 

25 tb^o &*5> P y ^ ©4t,TiJ s *) i y ^O^OftSf-^ ^Mt5 

(SDR : Fall Edge) h > iL*>±& t> ^ 5, *?<D&.<Dtifitf—# &J&M~? 5 

^4^I^i-«t5^> xy>^t^i?2 3©t^^2 7a~2 7nO 
»&{t#«rilOt>#;fc*r, OREISS2 6 OttJ^Sril^-r?) (DDR: Both 
30 Edge) N fcfctftlfc^'f ^lO^rA^Pj/^ ©Stfe Ji*S 19 &tfcfc'&Ttf s 19 © 
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J^fvyffDiy-^f/Ugfc&Xt^X, fxzyfjfi "L" frh "H" fc&S^yv 5 
94 % isf&s 4 fc*y h<DX Yn—zf<D " 3 try h @" tf>f£ft-»f#£*U * n 

y^d* "H" a»fc> "L" ^fc^y^*^ 4 1fyb^hD^<D 

5 "2 If y b r o^rg-esi#$ns^t^o-cv>5o 

^LT, £<Z>3fc*>_bas?>^y^ "3 try h@" ^i-figv 2 -^ (0iJx.fi£ "1 
0 " ) fc, SUbTtf* 9xy5?"2lTyH " £*H-fce^-y* (flfctf " o 
1" ) ^^^^7^;^4 0«l^§^ font * y 9 <Dm$c%L? 4 '5 

10 *ftijtf>#irl^^ 3 0{cA7j£;ft£o 

iODDR :Both Edge KEWft^M * 1 y*fc^ fMEHe: 

@ X*\L iL-h±& 19 Rtflfc-fcTtf D© "2lTyM" y ^ l/?xmt) 
15 f-^^S#^tl5i:5 K&5„ fi£oT> ^(DWt&ia-Z, f30-(f*lfcSD 
R : Rise Edge (Xtt Fall Edge) ©i§£-£JfctfcUC, JEfc b 7 y ^f^ffifcfc 

[Direct Edge — K] 

20 f47$: Direct Edge ^^0#X.fc^-<D^»J&, £ 5 BI£:#J& boof^BJ-f 5 D 
H 5 4 ^9 4 0 <D^E— K£J#*>f yf4 7* Direct Edge \Z. 

®Wx-tcm&Kis.xTJ»? xs y9<D^y*J94 % >9 f xmt}7*>-9 &m%i~Z>m 
^■(Dm^mXhV , (a) \&9ny9 CDoc yi?94 ?*tt>±& *)=c-v i?X\ 

( b ) &$L%±& v) TBixr--*Lhi : & «9 (Dm*, y *?x*f—9 zym-f z>m&x&> s„ 

25 ^HJS^tfiOWaRSiaTW:, K-50#^-T y ^ 4 7 £r Direct Edge {C^3#^ 
^:U9 9 \z.Xt> $ *k aiflftf) s D R -^D D Rl7*>v ^co J; 5 t-^V^-T * <D 
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^23©tl/^^27a~27n (DmWm^m <9 #XLt, fg-<Z>ANDH]S£ 2 
4(Dttit>&m$l-fZ> (SDR : Rise Edge) „ Wfl&f'H * 1 

5 m^n^^t^^o 

m$m (a) teTfrtWVft. lf->T^^BW:8bry bn— "3 try 

h s" (D{4«co^-r s: v^t% 21M ^b t>ra«m * 3 try h s" <d®m<d? 

10 tfltmt) 1 ?— 9 5/ v 5 -^ ^^>?2 3©tl/^^2 7a~2 

7 n ©aWfcflr-3-*S0 9 fZ©AND@i^2 5 (£>ti};*J ^jUR^S (SD 

R:FaUEdge) ^tX\ m&fcft 0 - £ ^"e# So 

15 ^^2 3<D-fel/^^2 7a~2 7n(Dl^{|tl:§]9ftT N OR0B&2 6 Ofcti 
^SriltR-r^ (DDR : Both Edge) „ £*U£<J: £ , fcaWBT*'^* 1 ©ffl>^ 

f 5H1 (b) ^1-#iJ-e&, l^^/UBtt^ny^©i:*>±JiS?)^jy^"e4 
20 tf y Y <DX h n ~Z?<D " 3 If s> h B " © * >f 5: 3HdT/& s 9 m y 4 If 

5/ b(75 "3 If jx h@" ©{4@<D*^ 5: 

B" (D?J %l/yx\ frTbTfrV^yVXh "3 try h @" 4 S.^? 

25 ^^^A^ny^^lll^LfcDDRcD^^ ^^^T^#-t-^^^^X'#§ 0 
&*5 N ^JiO^P^aiS^SDR^DDR^^^^OVNT, 
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— ?<D?J ^V^^lEnX-hF a i 1 t^otLl 5c 
5 ^Z-X\ Z.<D£ 5t£Wr&\a^ ^yi?±U?? 2 3&SDR : Rise Edge ^E— 

^(D^y^^^^^^ffl^T^-^^^t-r^-^T', mem (b) 

v * i <d ? n y ^ catm^?*— * ) ©<t "^mk&xib 5 =t y ^ >f 5: ^ 

^%^i-t>OT?S>5o lot, 94M*y9~ tfu—? 2 omiftWR^M^ 1 

20 -r * i omtif-^ &imir2> 9 4 % >?m-%t x^xm v>s r £ s 0 

^^^Jfe^flS-Ctt, ^ n y A/f 2 0 lex 

ySMrW*2 3 ^-f Ml/9 — tfu— 9 2 0 T-&*t£;ft,5B^?iJ<£> W 

X>^y i/Rtf&lbTft i?<DMJ?<D^ y % ^yxftjlf—? *Wi t> & 

*Hife7£!8-m> ^ny^y^^pt^i o a^v 

30 ^os/^iDtlf-^W JfrittU ^^A^nj/^<©»:ffiF©jaift«fc-e9fa 



WO 2004/061465 




PCT/JP2003/016900 



40 



10 4ffiF^JSIft8fcOrtSP^ n y ^ ©^>f 5 V ^ r ^ 8 Hit 1 HI bJ&»JR#-CS fcV* 

15 ^l^iX^^^^n^^^ig^^^^v ? ^/V'7-r/V^4 0}ilA^, 

-5 r. £ m «fc <9 > i/^&tvyt <DrLfc<DMfo&.<nfoM9 fcttJfc bfc^ y 

titifctstiz&mfeT*—? t vxmfc, m^i-s zt&x% s 0 
etna!?, ^^v^-r * i ^ b w^j $ fts mxr- ? # s 

30 -^«rRI9 3itpr. £OTfB£fr!9, ODR^'M*^Oitijg{b$;frfc^#7* 
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^W^tM^ {Wv? V %s<V\e\&) 10a(c, Htc^y *tftfflU8& 6 0?: 
10 ii5<t5(-tf^^fc5o 

A ^KDtvy? (^TA^n^) ©^y^tLTM. #ftFf*-5«J:5fc& 
1, 0, +1, +2, +3J (D7%m&ym£frZ>Z.kfct£% 0 fot, r©& 

tt^— *Pi±&^*o.3i-5£x a#$tts^H7-^« r-6, -5, -4, 

-3, -2, -1, 0, +1, +2, +3, +4, +5, + 6J <D133i0£fc 
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« + i» — «— 2" = "+ 3" 

10 T, 1 b~4 1 nS.W^ffl|[^Ui(lISS4 4<^ttl^{IO^ 5 "fc, V^ 

^Hi^-toT, #£#Ifil&6 lldte, fta©I/^^4 1 aj6>fc>atfJ&;h,5te 
Bt*— ^t<Dl/^^4 1 b~4 1 nOV^Ttb^— otD^g-r— ?&Atl 
£tlXWt3t9HM£tlZ>&k (H7ll|{C^-r®Cycle lb Cycle Jitter) ftful& 
15 <DUi?X#4 1 a<DiSLWy s —9ts Wfi^tmHS§4 4T^m$^cWft^ 
i^Bf*— *fc#i*JHraS*l'5*'fr (|g 7 EKd^CDCycle To Smoothing 
Jitter) t 9 #X.~C£ 5 <£ 5 i^ot^5 0 

6 2tc»#fi$^^Si?y^ V 5 y MSfc&JttRU -^O&S (Pass/ 
Fail) «r¥U£1-5, Sa»iIS&6 1 -CHtW*tbfc^*B^, S>y*y5y 

H^iSf^tUi TFa i 1J irWtU ^^^M^tM^ 
lutt rp a s s j kWfet&o 

25 ^Lt, r<Dj£$5#IJ£|I]{&&6 3©^^, *-«i0Pit«fltfc^#- 

Wmi 2tn*5«-5aS :j W®i*mS:ia«$*S*-K (^7EliC^-r®Data Exp 
30 Mode) )t»J^tHS&6 3 <Z>^^*«rlBlft£it:3 J fc'- K (iH C < ©Jitter 
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FaH Mode) «9 3 «£ Sfc&oTV^. 

. its, ^-ii^^^u^^y^^ttj[iis&^Ps^^ti,§^oT^^<> mo 

25 <D{£*B^&A^U ^^^Hc7)^^^#LT, MJ^LS I (DtU^-^© 

£ n ^ y #^y ^ n 5/^ £ £ 

30 Sr^ffibT, S^tB^O^^#bT, Wf^^O^ny^^f 
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—9<Di??9(D&ti J f~-9 t b*ca*i-5S?S'^^iaiS«rfll*.Si t t>t?#«o 
~-9RXf J fji?9s\''74/i'9%ffiz-Z>Z.bK&V), £ti 

<0^y*?94 ^ Vj/T% ^^^9 n y ^ £ «9 i*|3t<DrtSB^ H y ^ ©^jfttfifc© U 

15 ^*U£J;^ ^©^7 o y ^ ©X 5/ ^/f ^o, 

*y*TJ»9 p y * «fc t> fejSi^rtlflS^ p y9<D*f—9 bT^— *#titf7 £ft 



20 
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it jfc <o m m 

flit V^/U?**- $ (Dx 5; v?^ ^ 5; X^«r7j*iiaifi7*— %^<V ?JJ* 

20 

30 ?4*S9A'°7<{A'9^ 
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hiz, mto£tifrtim7*—&&m feoffs. >^xmti-i-^, mm^m^ntc 

10 -5**-*»ftHI8&B\ 

•xV S^/i^ w sis* fah £ ti% V y * o v ? feSftflH* £ UT, ^~ 

15 

-(DANDHl^i!, fg— XTJ«^— OANDEfS©m**A^7l-«OR|HlKi: x $ 
20 — (DANDIUS&, H— ©ANDIllK&t50R|HlK©til^OV^tl/^S:38^i-S-fe 

^ * * i: ^ b * § , — xtt— w±o«fe * * ® b & 5 n&ommfs 2 giiais 
30 ^y^fflia^tfta^tbs^a^-^o^y^o^ic^^b-r, femtsti 
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io 7. s f4*S9A'7<(A'9xs^ 

15 8. T-f^^^/^tt, 

25 10. m-Rx*mr.<D?^M>'&-i$i'-*%*th?tvmMu mmm-Rx* 

m~<D?4 M ^-^w^^bW^l SrBfS^f*— ^S^lHiKtJ: 
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